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NEW DEVELOPMENTS IN COMPOSTING 
EHRENFRIED E. PFEIFFER 


About two years ago, the Biochemical Research Laboratory 
was presented with the task of developing a process of compost- 
ing for poultry manure and litter. Gainesville, Georgia, the 
“chicken center of the world’, as it is called, produces not only 
broilers, eggs and roosters but a tremendous amount of poultry 
manure. J. D. Jewell, Inc. alone processes about 36,000-40,000 
broilers per day. It is estimated that this entire poultry area 
produces about 100,000 tons of manure per year. 

The processing of poultry has reached a maximum degree 
of efficiency so that, with the exception of the manure, there 
is no offal or waste whatsoever. The offal of slaughtering, in- 
cluding the feathers, is dehydrated, steamed and powdered and 
makes a high protein-containing feed. The manure was the 
only offal which could not be used. In direct application to the 
land, certain bottle-necks showed up because “burning” of 
plants occurred occasionally. Also, the transportation of loose 
litter over greater distances offered a costly problem because of 
its bulkiness. In the Gainesville, Ga. area, the kind of agricul- 
ture which would be able to absorb the entire production of all 
this manure just does not exist. The straight dehydration of 
poultry litter, though technically feasible, was tried, but all the 
problems connected with the raw product and its use are there 
as soon as this dehydrated raw manure gets moistened down, 
including a terrific odor and the loss of ammonia. 

Experiments at an earlier period of our composting studies 
had made us confident that the problem could be solved. In the 
past, we had already observed that the addition of poultry ma- 
nure to ground up city garbage improved the quality of the gar- 
bage compost. But now the problem to be solved was how to com- 
post poultry manure as sole source of raw organic material. Our 
past thinking was that, under such circumstances, at least a cer- 
tain fraction of the mixture to be composted should consist of 
earth — for balancing reasons — but the red Georgia clay soil, of 
a very colloidal nature, was not suitable. One reason was that, 
upon drying, it becomes very dusty; when moist, it is so sticky 
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or loamy that its addition impairs rather than helps in the com- 
posting.™ 

Our experiences with the Hoosier Soil Blend, a mixture of 
organic and natural mineral materials, were so encouraging that 
we decided to use the granulated gneiss material produced by 
the Potash Rock Company of America, Lithonia, Georgia, and 
sold as HYBRO-TITE, as an admixture in order to weigh down 
the loose and fluffy poultry litter. This admixture proved to 
be the answer as a substitute for soil. No other material was 
found to be more suitable. The beauty of it is that HYBRO- 
TITE is a local product, mined not too far from Gainesville, Ga. 
It contains up to 6% potash which, in due course, becomes avail- 
able because of bacterial action and enzymes during composting. 
Poultry litter is low in potash and needs correction anyhow if 
one wants to produce a balanced product. 


The other problem of composting poultry manure is due to 
its relatively high nitrogen content — on the average 2.5-3.5%. 
Nitrogen in compost stabilizes at a level of 1.7%; above this 
level there will be always a production of ammonia and therefore 
a loss unless the nitrogen content is reduced below the critical 
level. It is therefore necessary to “thin out” or dilute the poul- 


try manure with other ingredients until all nitrogen and break- 
down products of it can be absorbed. 


In preliminary trials, all related problems were studied and 
solved, so that during the earlier part of 1958 we were able to 
make definite suggestions with regard to large scale composting 
of poultry manure from the Gainesville, Ga. area. 

Jesse D. Jewell, chairman of the board of directors of J. D. 
Jewell, Inc., took the initiative and started an enterprise which, 
in the meantime, has become the beginning of a new industry. 
Mr. Jewell has shown through his entire life work that he has 
initiative, foresight and vision. The very survival of the poultry 
industry of northern Georgia owes much to him. Joe Francis 
of Terre Haute, Ind. brought with him his experience of Hoosier 
Soil Blend (mixing as well as practical application) and had 
already made a name for himself with the corn growers in the 
midwestern states. Charles Davidson, president of the Potash 
tock Company of America, Lithonia, Ga., and his son, Everett, 
busy with HYBRO-TITE, brought their entire experience to in- 
corporate in the new venture. With Mr. Jewell came an out- 
standing staff of his experienced co-workers — such men as 
George Van Giesen and others — and so, under his leadership, 
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it was decided to form a company and set up a poultry manure 
processing plant in Pendergras, Ga., adjoining the J. D. Jewell 
By-Products plant. This location was selected because a render- 
ing plant naturally has a certain aura of smells which, it was 
thought, would cover up the odor of rotting poultry manure. 
Nobody at the time believed that poultry manure could be com- 
posted without offensive odors. 

The new company has the name M. P. C. Corporation (— 
mineralized poultry compost) — mineralized because of the ad- 
dition of such minerals as HYBRO-TITE (potash source) and 
LONFOSCO (colloidal phosphate from Loncala Phosphate Co., 
High Springs, Fla.) as phosphate source. The poultry manure 
and litter derive from hen and broiler houses, where they have 
accumulated for 18 weeks (the houses are preferably cleared 
every 18 weeks) and contain either peanut shells or sawdust as 
litter. The fermentation of hen or broiler manure runs bio- 
logically somewhat differently one from the other, so does that of 
peanut shells and sawdust. A suitable mixing formula of all 
ingredients was worked out. 

The formula and specific process of handling these poultry 
materials is assigned for the eastern poultry siates to the 
M. P. C. Corporation. Anyone who wants to set up a similar 
plant should get in touch with the M. P. C. Corporation and its 
president, Mr. James M. Wilkins, Box 642, Gainesville, Ga. The 
plant manager is Jack C. Hastings. 

We will now jump from all the details of the earlier trial 
and development phase since July 1958, and describe the process 
as it is handled today. One great obstacle was the weather, 
with frequent torrential rains, and the muddy clay soil upon 
which the compost piles had to be set up. Originally, air drying 
of the finished product was envisaged (which is still possible 
during dry weeks and months) but, in order to facilitate a homo- 
geneous product all year round, a dehydrator was decided upon. 
This and the accessory mixers, screens and conveyors were built 
by Dan B. Vincent, Inc., Tampa, Fla. — a so-called Vincent 
Vacuo Dehydrator with a delivery capacity of 10 tons per hour. 
This drier has the advantage that it works for our purpose with 
temperatures as low as 120-140°F, so that no bacterial organisms 
in the finished compost are destroyed; in fact, the temperature 
during the hot phase of fermentation rises above that level. 

The incoming poultry manure is stored until it can be proc- 
essed. Later on it is planned to process it as it arrives. The 
first step is the mixing of all ingredients on a concrete platform. 
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The mixing is done in batches of 10 or 20 tons, putting all ma- 
terials, according to a weight formula, together into a pile. For 
successful fermentation, the maintenance of a certain degree 
of moisture is an absolute must. A moisture-determining ap- 
paratus is therefore one of the most important tools of the plant 
manager. With dry litter, the addition of an exactly measured 
quantity of water is necessary. This may amount to 100 gals., 
ton. The original pile is mixed with a Barber Greene Overhead 
Loader (snow removal model) which, however, needed 
some reconstruction for our purpose. The Barber Greene is a 
costly machine but its efficiency pays for itself. It mixes 10 
tons in 4-5 minutes just by running from one end of the pile to 
the other and dropping the mixed material behind it or loading 
it right away on a dump truck. 


While mixing, the B. D. Compost Starter is added. This 
Starter was developed by the Biochemical Research Laboratory, 
Spring Valley, N. Y., and has proved its value over a period of 
now almost ten years. Thousands of tons of compost of various 
source materials have been produced with it here and abroad. 
Composting plants have been established in Portugal (Azores), 
Germany and Taiwan." *) 


The dump truck moves the mixture to the fermentation area, 
which is in the open. The dump truck builds the fermentation 
piles without any additional hand labor. These piles begin to 
heat up immediately and run in succession through various 
states of fermentation: a first hot phase, a second warm phase 
after turning, a smothering or cooling off phase after another 
turning. 

The visitor at the fermentation area will notice colored 
signs on each pile indicating the phases of fermentation. The 
plant manager checks these piles every day and places the signs 
accordingly, so that the Barber Greene operator knows immedi- 
ately which pile to turn and which not. Since the method used 
is the hot and fast fermentation method, specifically developed 
fer poultry manure but adaptable also to garbage, citrus waste, 
coffee bean waste, filter mud, etc., in general only two turnings 
are necessary at intervals of from 4 to 6 days. With favorable 
warm weather, the compost was finished after 12 to 14 days; 
with cold and rainy weather, the process takes about 3 weeks. 
Proper knowledge of handling the different phases of fermenta- 
tion is an important item in making the process successful and 
economical. The Barber Greene can turn 60-80 tons per hour, 
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which makes the turning a rather cheap procedure. The finish- 
ed piles can either be left alone, stored by pushing together to 
larger and higher piles and air-dried or, as has been done re- 
cently, loaded and fed into the dehydrator. 

The different phases of fermentation have been carefully 
studied by bacteriological, biological and chemical analyses, 
which enables the plant manager to handle these phases under 
exact control without undue losses of nitrogen or organic matter. 
If everything goes well, the shrinkage by weight is only a factor 
of the water content and of about 10% of organic matter. The 
entire process is set up on a calculable basis. Sometimes a fer- 
mentation pile behaves unrulily, but this is a simple matter to 
correct. 

We have occasionally been asked whether disinfectants in 
the poultry house have an influence later on upon the behaviour 
of the manure during fermentation. So far we have not en- 
countered any problem. In connection with composting small 
amounts of poultry litter on the home farm, we have heard of 
one or two cases where a disinfectant interfered. 

In order to obtain a merchandise which can be bagged and 
sold with a uniform structure and quality all year round, air 
drving or dehydration is necessary. The finished product 
should be homogeneous and spreadable. This goal is reached by 
screening and mixing prior to dehydration, screening again after 
dehydration. The final product will be delivered to storage at 
a moisture content of 17-20%. Below this, it will become dusty; 
above, it will continue to ferment and break down. It is neces- 
sary to arrest the fermentation at the most suitable moment, 
namely, after the poultry and ammonia odor has disappeared 
and before nitrogen and organic matter are “burned off”. For 
this reason, we prefer the hot and fast fermentation method 
with immediate drying after the optimum structure and formula 
have been reached. 

The reader will gather that this process needs “know-how” 
and that haphazard operations must be avoided if the intention 
is to produce a merchandise of equal structure and formula all 
year round. Once learned, the process, in fact, is rather simple, 
but we feel it our duty to warn against haphazard methods be- 
cause their economy and outcome are more than doubtful. Not 
everyone who takes a wrench in his hand is a skilled mechanic; 
so not everyone who builds a compost pile is a successful com- 
poster. 








We do not want to discourage the home gardener or farm 
composter with these words. There entirely different condi- 
tions prevail, which can be easily handled. Also, the time ele- 
ment is different, inasmuch as the garden and farm composter 
may have as much of a pile per year (40-100 tons) as the M. P. C. 
Corporation handles per day. With 200-500 tons of poultry 
manure arriving every week, one has to work swiftly, while in 
the garden or farm, materials accumulate slowly and gradually; 
therefore a fast turnover is not essential, as it is in an industrial 
process. 

One more word about the fermentation piles. A stench 
of rotting poultry manure and ammonia will develop only if the 
piles become anaerobic or get too wet, too tight or sticky. This 
can be avoided by proper mixtures and handling. In general, 
there is no obnoxious odor problem. 


Because during fermentation nitrogen stabilizes below a 
concentration of 1.7%, it seemed preferable to work towards a 
low fertilizer formula. While the processed manure is actually 
an organic concentrate, its NPK formula is kept low, namely, 
at a level of 1-2-1 or 2-2-2. This safeguards a stable product, 
without losses or quick release of nitrogen or “burning” or eating 


up of bags. 

The approach to an organic fertilizer or soil conditioner 
product is an entirely different one as compared with inorganic 
fertilizer concentrates of a so-called high formula, for instance, 
8-12-10 or 16-20, ete. 

The value of compost of the kind described above rests not 
only with the percentage of nitrogen, phosphate and potash but 
is also determined by its organic matter and such intrinsic fac- 
tors as trace minerals, living and dead micro-organisms, digested 
organic matter and enzymes which stimulate the growth of 
micro-organisms (soil life in general) and increase the avail- 
ability of otherwise slow or unavailable minerals. All nitrogen 
in this compost is present in the form of organic nitrogen. Be- 
cause of the presence of nitrification bacteria, part of this nitro- 
gen will, in the soil, be converted in a slow but steady stream 
into nitrates. The release and loss of ammonia in the fermenting 
piles have been arrested and the proteins and their breakdown 
products contained in the manure have been converted into a 
stable form of organic nitrogen, that is, into new bacteria bodies 
and enzymes. The biochemical function of these compounds in 
soil is entirely different from the role inorganic compounds play. 
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Already in 1952, F. Lyle Wynd had discussed the problem of 
“Feed the soil’, which in turn will feed the plants. We quote: 
“Many people erroneously believe that chemical plant food, plus 
dead organic matter, constitutes fertility. The great value of 
preserving the topsoil from loss by erosion and of increasing the 
amount of organic matter in it by plowing under green cover 
crops is well known, but a soil was never fertile because it con- 
tained inorganic plant food and dead organic matter. The life 
of the soil, with which we are now primarily concerned, is not 
synonymous with the organic matter, which may be so easily 
measured in the laboratory ... The supply of nitrogen, phos- 
phorus and sulfur, and of many other plant foods as well, is 
completely dependent on the metabolic cycles undergone by these 
microorganisms ...” For further details on this subject, we 
suggest reading the article by F. L. Wynd in the original (Scien- 
tific Monthly, Vol. 74, No. 4, April 1952). 

An experimental station has provided us with the yet un- 
published information that a B. D. Compost Starter-treated com- 
post of a low formula produced a larger yield in test plots and 
Mitcherlich vessels than 4 times as much of other composts or 
almost twice the quantity of mineral NPK. 


There is also the startling observation on corn by the users 
of Hoosier Soil Blend in midwestern farms that on a pound per 
pound basis, this blend produced as much corn as fertilizers of a 
5-10-10, 10-10-10 formula. There is the important quality factor 
that this corn retained its germination power to a much greater 
extent than the other corn when exposed to a rough, selective 
heat treatment (heating to 212°F for 30 minutes) .“® 


In discussions with representatives of the Dept. of Agricul- 
ture of Italy, the late Prof. Marcimpietri of Rome, Italy, had sup- 
ported the idea that, in the price evaluation of such composts 
as described, the intrinsic value is worth as much or even more 
than the NPK value. The Dept. of Agriculture of Portugal 
granted to the composting plant of the Sociedade Técnica Azor- 
eana, Ltd. a 20% subsidy on the sales price of their compost and 
evaluated the intrinsic value of it too, somewhat higher than 
its mere NPK value. 


The new development in the application of these organic 
concentrates and mineral blends (and this has been discovered 
entirely empirically and maintained in many field trials) goes 
in the direction of much smaller amounts per acre, measurable 
no longer in many tons/acre but in hundreds of lbs./acre. With 
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$00, 500 and 1,000 lbs./acre satisfactory results could already 
be obtained and the crop yield held at its high level. 


BIBLIOGRAPHY: 


1) THE COMPOST MANUFACTURERS MANUAL, BD. E. Pfeiffer. The Pfeiffer 
Foundation, Philadelphia, Pa., 1956. 

2) NEW COMPOST MATERIAL. CHICKEN LITTER, Natural Food and Farming, 
Vol. 6, No. 6 (with illustrations), Nov. 1959, Atlanta, Texas. 

3) THE ART AND SCIENCHD OF COMPOSTING. BEB, EB. Pfeiffer. Bio-Dynamics 
No, 49. Winter 1958. 

4) THE BRLANGEN COMPOST PLANT. Bio-Dynamics No. 47, Summer 1958. 

5) FEED YOUR SOIL, F. L, Wynd. Scientific Monthly, Vol. 74, No, 4, April 1952. 


6) age ag nn) palace OF SBKBED PROTEIN. E. E. Pfeiffer. Bio-Dynamics 
No. 46, Spring 1958. 
PROTEIN CHANGES DURING GERMINATION AND EARLIEST LBEAF 
GROWTH. E. E. Pfeiffer, Bio-Dynamics No. 47, Summer 1958. 





6th ANNUAL FARMERS' CONFERENCE 
AT GOLDEN ACRES FARM 


The conference, held October 17th and 18th, marked the 
return of the fall B.D. Conference to its true purpose: the meet- 
ing and participating of farmers in a two-day session devoted 
to agricultural problems. Compost and food quality were the 
subjects. 

The two days were comprised of lectures, field demonstra- 
tions and discussions. Dr. Pfeiffer spoke extensively on “the 
quality concept of food production” as it related to the farmer. 
This talk was the other half of his consumer-directed talk at the 
Summer conference. Once again, with new examples from the 
ever-increasing collection of chromatographic patterns, the im- 
portance of compost to food quality was demonstrated. 

Carl Belke’s compost demonstration for the small farmer 
and Joe Francis’ talk on commercial composting gave the farm- 
ers present the two alternatives they have up to this point lacked. 
There can be, after this conference, no excuse for the organic 
farmer not using compost, either that which he himself can 
make (Belke showed that a farmer can in two days make enough 
fertilizer for a 200-acre farm) or he can purchase commercially 
in bags (the Hoosier soil plan as outlined by Francis). 

The necessity for compost as demonstrated by Pfeiffer and 
the practical ways for obtaining it, were the significant points 
developed at the conference. Though poorly attended in num- 
bers this conference in our estimation set the standard and 
demonstrated the means for achieving bio-dynamic quality on 
all farms. As Russell Keep said in his talk on marketing, “It 
remains now for those actively engaged in the distribution of 
organic products to insist on the quality which only compost can 
bring.” 








The Bio-Dynamic farmer spoke again as at Spring Valley 
in the Summer. This time it was Heinz Grotzke on seed de- 
velopment and fruit tree management and George Bockel on the 
always difficult problem of cattle feeding for both quality and 
profit. 

Finally the conference pointed up the fact that the organic 
farmers must meet often as farmers if the problems of produc- 
tion and distribution are to be solved by them. The annual B.D. 
Farmers’ Conference may never have ox-pulls and ploughing 
contests, but it must become the meeting ground of theory and 
practice for an ever-increasing number of organic farmers. 

R. K. 





VEGETABLE GARDENING NOTES 


F'rom a lecture by Evelyn S. Gregg 
at the Bio-Dynamic Conference 


Garden records are handy to have in two standard-sized 
notebooks, 814 by 11 perhaps, one bound, the other loose-leaf, 
but alike in size. Use the former for a time sequence record with 
day to day jottings of garden activities and events,—planting, 


transplanting, blossoming, fruiting, harvesting. When certain 
plants do especially well, one can refer to this record in trying 
to find the influences that affected them. Add too, the dates of 
arrival of birds, insect pests and, of course, the always important 
changes of weather, temperature and humidity, last and first 
frosts. In the loose-leaf book one may insert clippings, conference 
notes, culture information about specific plants and many other 
items worth keeping. This is the place for each year’s garden 
plan showing crop rotations. A lady in the audience said she 
found the use of coordinated squared paper simplified the mak- 
ing of this plan. This loose-leaf book will need an index. Keep all 
these records as brief and simple as possible. Otherwise they may 
take so much time that they are eventually crowded out. 

Crop rotations are as essential in the garden as in the 
farmer’s fields, perhaps even more so, for many of the garden 
crops make strongly one-sided demands on the soil, such as cab- 
bage and head lettuce (to develop the largest possible leaf mass), 
beet and rutabaga (to form large roots). Many garden plants 
are not left long enough to become ripe and so give back to the 
soil much less than they take. This is in contrast to the natural 
order among wild plants where a mixture of many sorts matures 
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side by side. So our garden soils need special cultivation and 
fertilizing to maintain a balance, and the demands on any given 
spot of soil must be varied from year to year by changing the 
crop. Three main groups of garden plants are classified accord- 
ing to what they need from the soil and their more or less one- 
sided exploitation of it. 


1. The heavy feeders include all the cabbage family; leafy 
vegetables such as chard, head lettuce, endive and spinach; also 
celery, celeriac, leeks, peppers, cucumbers, squash, melons, sun- 
flowers and corn. These plants need a heavy fertilizing with 
composted (never raw) manure, also liquid manure if available. 
They are planted immediately after the spreading of the manure. 

2. Next should come the legumes, which help the recovery 
of the soil after the depleting effects of the heavy feeders. Here 
we have peas, sugar peas, pole and bush beans, broad beans, 
limas and soy beans. All these form bacteria nodules on their 
roots which capture and store nitrogen from the air. Their roots 
go deep into the soil and can bring up nutrients which other 
plants do not reach. So for the legumes we need to add no fer- 
tilizer. 


3. The light feeders are third in the rotation,—bulbs, aro- 


matic herbs and all root vegetables. Too rank a growth would be 
caused here by using the strong manure given the first group. 
The light feeders like compost,—that is, a well-decayed mixture 
of vegetable materials, applied just before planting. 


Rhubarb, berry bushes, asparagus, sunflowers and tomatoes 
are all heavy feeders but do not fit into the crop rotation, The 
first three are perennials and so need a permanent location. They 
may well be used in a border planting for the garden, especially 
as a windbreak on the north side. Sunflowers together with pole 
beans and corn (always in two or more rows for pollination), 
are good on the east and west borders of the garden. Tomatoes 
have the peculiarity that they like being planted year after year 
in the same place and on a mixture of manure composted with 
their own dead vines of the previous season. 

The juxtaposition of vegetables in the garden should not 
be a matter of chance, but of “artistic” as well as scientific ob- 
servation and careful planning. The slender-growing leek, for 
example, finds room enough between the bushy plants of celeriac. 
Both are potassium lovers and very fond of well-rotted pig or 
goat manure. Lettuce and kohlrabi having short seasons of 
growth, can keep the soil covered between later maturing plants 
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while these are gradually making leafy growth, and be out of the 
way when the latter need more space. Leguminous roots that go 
deep into the soil fit well between shallow or spreading roots. 
Some plants like partial shade (lettuce in summer and chervil, 
melons, squash and pumpkins in the corn field). Many hundreds 
of observations and experiments have brought to light certain 
plant affinities or antipathies. Beets or kohlrabi grow poorly 
near pole beans, but between cabbages they thrive. Bush beans do 
well near cabbages. Celery, celeriac and leeks, like it near pole 
beans. Beets grow well near onions, cucumbers near corn or beans, 
carrots near peas, potatoes near corn or beans, tomatoes near 
parsley, a few plants of horseradish help potatoes. Some unfavor- 
able combinations are potatoes near sunflowers, kohlrabi near 
tomatoes, fennel near tomatoes or bush beans, sweet basil near 
rue. Herbs such as chervil, chives, summer savory, parsley, dill, 
borage, sweet marjoram, sage, tarragon, thyme and others, are 
generally beneficial planted here and there around the garden. 
This large subject of companion planting (plant symbiosis) needs 
much more observation and your notebook records of plants that 
do especially well, may give you new clues. What we know so far 
is given in the leaflet “Companion Plants”. 


Some other special practices which distinguish the Bio- 
Dynamic method from organic gardening in general are our 
treatment of compost and manure and our use of various sprays 
which are not poisonous. Details of these will be found in the 
newly revised leaflet “Bio-Dynamic Sprays”, and in two leaflets 
by the Philbricks on “Composting” and “The Minister’s Vege- 
table Garden’’. All these leaflets may be procured from the Bio- 
Dynamic Farming & Gardening Assoc., Inc., R. R. 1, Dover 
Plains, New York. 


Instead of the old and too heavy wooden flats for spring 
seedlings, a new plastic tray is available from a number of seed 
houses. It is called Perma-nest Plant Tray and comes in 4 con- 
venient sizes. Made of polystyrene in muted colors, it is light, 
washes easily, nests and is re-usable indefinitely if handled with 
reasonable care. Names of seeds planted may be written in lead 
pencil (and easily erased) on the flange of the tray, in line with 
each row. 


It takes very little slope to permit erosion in a garden where 
soil is necessarily exposed at intervals. Mulching helps prevent 
it, but this also has its limitations (see Dr. Pfeiffer’s article on 
“Mulching” in Bio-Dynamics for Summer 1959). To terrace 
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a gentle slope quickly, six inch cinder blocks are useful. They 
come 8 by 16 by 6 inches, and heavy enough to stay in place. An 
eight inch rise, or less, is sufficient for a terrace somewhat over 
five feet wide. With a path at the base of each row of blocks, 
this width allows one to work on a bed about three feet wide, 
from both sides, avoids the need to walk on planting spaces, min- 
imizes the areas on which one spreads manure or compost and 
eliminates the paths from cultivation. Also the general lay-out 
of the garden is fixed and does not need to be reconsidered each 
spring. If there are lots of small stones in your garden the holes 
in the cinder blocks provide a place to drop them, which helps 
stabilize the wall. 


Jnless you have a greenhouse, probably you find it a prob- 
lem each spring to keep your seedlings in the house after their 
first transplanting from the seed bed. Instead of one seed flat, 
you now have 4 or 5. Where is a sunny enough place to put them? 
The hardier seedlings, such as all the cabbage family, chard, 
lettuce, endive, may be transplanted directly to a cold frome; 
but very tiny or tender things need more care and protection. 
These would include tomatoes, eggplant, peppers, celery, celeriac, 
leek, many herbs and later on perhaps cucumbers, melons and 
squash, if you live in the north and need to give them an early 
start. As these last three do not stand transplanting, they must 
be started in individual paper containers that can later be torn 
away without disturbing the roots. To care for all these plants 
not yet ready to be set in the ground, a large two-wheeled cart 
is a great help. It can be brought to the door for the flats, wheeled 
to the most sunny spots, or under a porch roof in heavy rain or 
on warmer nights, or if the midday sun is too hot, turned to 
face the morning and evening sun. Probably its sides will sup- 
port an inch mesh chicken wire cover to keep the birds from 
eating your plants. You can even push the cart to the water sup- 
ply, for the moisture content of your flats will have to be watch- 
ed more carefully outdoors than in. Best of all, the little trans- 
plants will grow more normally than if their supply of light is 
modified by glass. Yet one can easily bring them back indoors 
during a cold spell. 


Planting by the moon may be a controversial subject, yet 
many hundreds of experiments indicate that there is some truth 
back of what has seemed to be only superstition. The little that 
we know may be summed up as follows. As the sun works on 
plants through light and warmth, so the moon works on them 
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through moisture. The connection of the moon with the oceanic 
tides is well known. It works in a similar way upon ground 
water. In fact all liquids are probably affected to some extent 
by it, and this would include the sap of plants. Just before the 
appearance of the slender thread of the new moon, we speak of 
the “dark of the moon”. From this time until the full moon, it 
is said to be “waxing’’, approximately a two week period. A like 
time elapses between the full moon and the dark of the moon 
again, when it is said to be “waning.” An observant gardener 
will often notice that there is a marked acceleration of plant 
growth shortly before and at the time of the full moon, provid- 
ing always that soil moisture is sufficient. (“All signs fail” in 
time of drought.) Leafy growth becomes lush and the flowering 
process is speeded. It is not surprising then, that the time of 
the waxing moon has proved to be generally better for seed 
planting and germination. When plant forces are somewhat less 
active during the waning moon, they feel less the shock of trans- 
planting. So this is the time to move plants, to weed and to prune, 
Acting on these indications, the gardener will find a certain 
rhythm in his work. He will know with more certainty which of 
the many things it is most important to do each day. On the day 
of the full moon or of the new moon and for two days before and 
after each of these times, it seems to be best to let plants alone. 
This leaves a period of about nine days for seed planting. The 
most favorable time is towards the end of this nine days. How- 
ever, one dares not leave all planting for the last day lest rain or 
other hindrances interfere. Garden peas if planted before the full 
moon tend towards more leafy growth, while if planted before 
the new moon, they produce more fruit. So we may consider peas 
as an exception to the general rule. Another exception is that the 
waning moon period in spring following the Easter full moon, 
seems to provide as strong growing forces as the waxing moon 
periods before and after it. This gives extra planting time at 
the season when it is most needed. One should not slavishly fol- 
low these indications for they are, after all, only a beginning. 
There must be many complicating influences affecting plant 
growth about which we know nothing as yet. So do not be dis- 
couraged if you cannot plant at what seems to be the most favor- 
able moment. Go ahead and plant when you can, but keep a rec- 
ord of what you do in your garden note book, and as your years 
of experience pile up, you can also gradually build your own 
indications. 
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WORKING WITH NATURE FOR PEST CONTROL 


ALICE HECKEL 


The title of this article is really a simplified description of 
what is known technically as biological control. This consists 
of the use of natural enemies of various insect pests and plants. 
These may be predatory insects, those which use the pest as 
their immediate source of food, insect eating birds, or insect eat- 
ing mammals. Then there are parasitic insects, which lay their 
eggs on or near the enemy insect or larva, the larval stages of 
which proceed to eat their way into the host as it is called. Other 
insects have long slender ovipositors with which they insert their 
eggs into the bodies of the insect pest or its larval stage. Others 
still are parasites in the eggs of the harmful insect. Besides 
these there are virus and fungus diseases of insects and their 
larval stages with which some work has been done in the con- 
trol of a few insects. 

A great many of the insect pests at present established in 
the United States are of foreign origin. In 1929 it was esti- 
mated that 44.2 per cent of 183 more important insect pests un- 
doubtedly originated in other parts of the world. When such 
creatures are introduced accidentally, there are a number of 
possible reasons why they spread and multiply so rapidly. One 
of the reasons given for their rapid growth is that their natural 
enemies have been left behind. Other reasons, cited by the 
entomologists C. P. Clausen and Harvey L. Sweetman, are the 
rapid expansion of international trade in recent years, and the 
greater speed of transportation brought about by the airplane, 
so that insects introduced in this way survive the shorter trips. 
Another contributing factor is undoubtedly to be found in the 
mechanization and industrialization of agriculture in this coun- 
try, for certainly acres and acres of one’s favorite food are an 
incentive to increase and multiplication for the newly arrived 
customers. More favorable weather conditions also often play 
a role. 

Work has been going on in this field of searching for and 
trying to establish predators and parasites to control various crop 
pests for over 60 years. Entomologists have traveled over al- 
most every country in the Temperate, Tropical, and Subtropical 
Zones searching for effective species. Some 95 of these have 
been established here, 81 of these are parasitic and 14 predaceous. 
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Perhaps the most shining example of the biological control 
of a pest is that of the Cottony Cushion Scale in California. In 
1888 this pest threatened to destroy the whole citrus industry 
in Southern California. At that time small consignments of an 
Australian Lady Beetle, the vedalia or Rodolia cardinalis, were 
received. Citrus trees were screened in and the beetles released 
inside these enclosures. These beetles fed on the scale and mul- 
tiplied. Within 2 years these and their descendants had brought 
the scale under control. It remained under control until recent 
years. In fact, the expenditure of less than $5000 to pay for 
the expedition to Australia brought millions of dollars of benefit 
to the citrus industry annually. This same beetle has been 
colonized and become established in about 50 other citrus pro- 
ducing countries in different parts of the world. In all cases 
it has been effective in controlling this scale and also effective 
against related scale pests. 

Mention has just been made that this pest has remained 
under control until quite recently. The fact is that the use of 
DDT and other chlorinated hydrocarbons which were sprayed 
against citrus thrips and the citricola scale, eliminated the 
vedalia beetle in those regions, and heavy infestations of the 
cottony cushion scale appeared at once. After the toxic residues 
on the foliage had been dissipated, at least a 6 month wait was 
necessary, the vedalia beetles were re-colonized in order to bring 
about control once more. This points up one of the many prob- 
lems which have to be faced in carrying on biological control. 
Nature in her balance or control measures does not eradicate, in 
the end there always seem to be some of the insect remaining 
which had increased beyond normal, perhaps through weather 
conditions being favorable, or some other element. A small 
number of the parasites or predators also remain. One of the 
difficulties connected with selling biological control to the mod- 
ern farmer or gardener is that it may not achieve a level of con- 
trol which may be considered economic. The result is that in- 
secticides are used which bring about almost complete eradica- 
tion, for the moment at least. But, as we see from the example 
of the cottony cushion scale, such sprays can kill off the pre- 
dators and parasites as well, which have been successfully con- 
trolling other harmful insects. 


The Gypsy Moth, of which we have heard a great deal in 
the last couple of years, in connection with the large-scale spray- 
ing of DDT from the air, became established in New England 
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around 1869. From 1905 to 1914, large-scale inportation of 
natural enemies from Europe and Japan was carried on and 
renewed again in the years from 1922-33. During these years 
of active work more than 40 species of parasites and predators 
have been imported and colonized. Nine parasites (2 egg, 6 
larval, and 1 pupal), and 2 predators have become established. 
To give you an idea of the amount of work involved, up to the 
year 1927 a total of about 92 million parasites had been released, 
most of these being of the 2 egg parasite species. This means 
that these were mostly reared in insectaries. Sometimes this 
necessitates finding some other host or medium for raising the 
particular parasite or predator. Another problem involved in 
introducing parasites and predators is that of keying their life 
cycle into that of the intended host. This may have changed 
somewhat in a slightly different climate and environment, Some- 
times too, the introduced insects need an alternate host on which 
to live through the period before the intended host has reached 
just the right stage for them to launch their attack. To get 
back to the Gypsy Moth, the egg parasites seem to be most ef- 
fective. The carabid predator Calosoma sychophanta, a large 
beetle, is also a most important enemy. It attacks both the 
larval and the pupal stages of the moth. In fact, both the adult 
carib and its larval stage work at this destruction. According 
to Clausen the combined effect of these parasites and predators 
have so controlled the Gypsy Moth that “instead of occurring 
frequently in epidemic form and for extended periods, the gypsy 
moth outbreaks are now reduced so that they are comparable in 
range and severity to those occurring in Europe’. Apparently 
there, they are not particularly severe nor longlasting. Accord- 
ing to Metcalf and Flint in a book published in 1928, the Gypsy 
Moth had cost the State of Massachusetts over a million dollars 
annually during the previous 20 years. This seems like a lot of 
money. Yet compared to the estimated total crop losses and 
control measures (mainly insecticides) of 4 Billion Dollars an- 
nually, 1 Million annually seems like a drop in the bucket. Now 
that the parasites and predators spoken of above are apparently 
established and controlling this pest, we can only hope that their 
balance of control has not been upset by the large-scale spraying 
of DDT so that labor expended on building up biological control 
will have to be repeated. 


An example of a home-grown pest is the Woolly Apple 
Aphid which is native to the northeastern part of this continent. 
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It possesses an internal parasite which is also native to the north- 
east, Aphelinus mali by name. Ordinarily this aphid is fairly 
well kept in check by its parasite. However, in the last century 
the establishment of large apple orchards in the Pacific North- 
west provided new fields of activity for the aphid, which ap- 
parently went along with cuttings and nursery stock from the 
northeast. Evidently the parasite was left behind and the 
woolly aphid increased rapidly and spread widely. Another 
complication was the appearance of a fungus disease, perrenial 
apple canker. The physical condition of the bark around 
wounds or pruning scars caused by large colonies of the aphids 
was perfect ground for the development of this canker disease. 
The native parasite Aphelinus mali was introduced into the 
Pacific region, in one case by the Oregon Agricultural Experi- 
ment Station in 1929 and in 1930-31 by the Federal Bureau of 
Entomology. It spread rapidly and eliminated the aphids with 
the consequence that the perennial apple canker also disappeared. 
This happy state of affairs persisted until the late 1940’s when 
DDT was sprayed widely to try to control the codling moth. You 
can guess the result — the parasite was of course wiped out. 
Clausen suggests two possible solutions, one to add an aphicide 
to the codling moth spray, or use an insecticide less toxic to the 
parasite and less persistent on the foliage. However, the gen- 
eral effectiveness of this native parasite in our own country has 
led to its introduction into the apple-growing regions of 50 other 
geographic areas during the last 30 years. Maybe Aphelinus m. 
has been permitted to flourish there. 

The Japanese Beetle probably came into the United States 
around 1916 on the roots of nursery stock consigned to a nursery 
in New Jersey. It spread quite rapidly and large-scale importa- 
tions of natural enemies from Japan, Korea, China, and India 
were carried on from 1920 to 1933. During that time 15 species 
were brought in, two species of Tiphia (a small wasp) T. popil- 
liavora and T. vernalis, which are parasites in or on the grubs 
in the soil, have been established and are useful in its control. 


A description of the life cycle of the Japanese Beetle will 
provide an illustration of some of the problems involved in bio- 
logical control. The winter is passed as a grub in the ground, 
about 14 inch long. As the weather gets warmer in spring the 
grubs travel up nearer the surface. They go through a kind of 
pupal stage in late spring and their growth is completed and 
the adults emerge in the greatest numbers during July. The 
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female beetles lay their eggs in the ground. The hatched out 
grubs first eat decaying vegetation but also feed on roots. They 
are fond of grass roots and can cause considerable damage to 
lawns and golf courses. The adults go on eating the foliage of 
all sorts of trees, shrubs and plants. The grubs continue their 
underground eating through July, August, and September, into 
October, and then travel deeper into the soil, 3 to 12 inches down, 
to spend the cold months of the year. The Tiphia vernalis 
emerges in the spring and the females lay their eggs in the grubs 
which are practically full grown by that time. They have their 
cocoon stage in the soil and thus are in a position to be most ef- 
fective. However, the type of biological control which seems 
to have the greatest possibilities is that of the bacterial diseases 
of the grubs. These are known as milky diseases. 

These are caused by species of Bacillus, the most common 
being B. Popilliae and B. lentimorbus Dutky. Nobody knows 
the exact origin of these, whether they are native, or came along 
with the originally introduced beetles or in the soil in which 
parasites were later shipped. At any rate, diseased grubs were 
first found in New Jersey where the original beetles were first 
received. Methods were developed to infect grubs artificially 
and the bacteria grown in quantity. After the required time 
for incubation of the bacteria, the diseased grubs are ground up 
and mixed with tale at a predetermined dosage. This dry form, 
known as spore dust, is then put into the ground where grubs 
are known to be. Experimental plots have shown a grub mor- 
tality of more than 90 per cent within two months after appli- 
cation. The beetle spreads by rising up to a peak in a certain 
area then is stronger on the periphery from which it spreads out 
farther. This control measure is now being distributed so as to 
check this spread from the periphery. Spot treatment in agricul- 
tural areas is followed by a gradual spread of the disease by nat- 
ural means, although this is slower than that achieved through 
more concentrated applications, such as those undertaken on golf 
courses and in parks. The success with this bacterial disease in 
the control of the Japanese Beetle, and the whole field of virus 
and fungus diseases give promise of many possible new ways of 
control which might prove to be less expensive, since it is possi- 
ble to produce great numbers of such organisms under laboratory 
conditions and on many different media. Besides they seem 
to be harmless to men, animals, and the predatory creatures 
which help to keep the harmful insects within bounds. Some 
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beetles such as the Mexican Bean Beetle seem to be especially 
subject and open to attack by fungus diseases. There are sea- 
sons when all stages of the beetle, even the eggs decay. There 
have been experiments made which have had quite a bit of suc- 
cess, with the Mexican Bean Beetle, but these have not been ap- 
plied in the field as yet. 


Clausen lists and describes the 95 species of predators and 
parasites which have been established in this country over the 
last 60 years. The few I have mentioned here barely scratch 
the surface. However, there still remain the animals and the 
birds, which also contribute a great deal toward preventing us 
from being completely overrun by the innumerable species of 
insects which exist in the world. There are many fish which 
consume mosquito larvae. Frogs eat insects, toads eat many 
more. The common toad has a good record as a predator of 
ants, tent caterpillars, cutworms, army worms, gypsy moth 
caterpillars, rose chafers, potato beetles and other insects. 

It is suggested that a number of greenhouse pests, as sow 
bugs, millipedes, myriapods, ants, cockroaches and slugs, can be 
taken care of quite easily by placing a few toads on and under 
the benches. The same gentleman says that you can rid a 
house of cockroaches by releasing a toad or two in the kitchen 
at night. He expresses the fear, however, that many people 
might object to having toads hopping about when they went to 
raid the refrigerator late at night. The Bufo marinus, the giant 
toad, is a native of the Americas from southern Texas to the 
tip of South America. It consumes great quantities of insects. 
In Puerto Rico it is said that 50% of its food is made up of agri- 
cultural pests. It has effectively controlled the white grubs in 
the sugar cane fields there. 

The birds hold an important position in biological control. 
More than half of the food of the 1400 species and varieties of 
North American Birds consists of insects. Nestlings are fed 
mainly on insects, and great quantities of them are required to 
provide what they need to grow to adulthood. All birds, even 
those predominantly seed eating, feed their nestlings insects. 
Since nestlings increase in weight from one-fifth to one-half 
daily, and at certain stages require more than their weight in 
food, it is essential that the food be of high nutritive value and 
easily digested. The families of birds are listed in a large book 
on Biological Control by Dr. Harvey Sweetman according to the 
relative percentage of their diet that is composed of insects. 
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Largely or Entirely Insectivorous : 

Cuckoos, blackbilled and yellowbilled: night hawk, whippoorwill, 
swift, woodpeckers, flickers, sapsuckers, swallows. 

Numerous Insects: 

Swallow-tailed and Mississippi Kites; broad-winged and Swain- 
son’s hawks, sparrow hawk, black and gull billed terns, several 
gulls; elf, burrowing, and Richardson’s owls; humming birds; 
flycatchers, kingbirds, phoebe, horned lark, titmice and chick- 
adees, nuthatches, brown creeper, wren tit, wrens, mockingbird, 
catbird, thrashers, thrushes, bluebirds, robins, kinglets, gnat- 
catchers, vireos, wood warblers, blackbirds, orioles, meadow 
larks. 

Considerable Numbers of Insects: 

Grebes, dabbling ducks, diving ducks, ruddy ducks, white-tailed 
kites, red-shouldered hawks, pigeon hawk, prairie chickens, 
quails, ring-necked pheasant, wild turkey, rails, plovers, snipes, 
sandpipers, curlews, avocet, stilt, phalaropes, pygmy owl, crows, 
ravens, magpies, jays, pipits, waxwings, silky flycatchers, 
shrikes, tanagers, sparrows, finches, buntings. 

Numerous Rodents : 

Kites, hawks, and eagles, sparrow hawk, barn owl, and all other 
owls. 

I was happy to see the much complained about jay on this 
list as eating considerable numbers of insects. It confirmed my 
own observations of these birds last spring and summer as they 
flew about in the trees obviously catching insects and caterpil- 
lars, canker worms, etc. One day I also saw a catbird having 
a field day. Just under one of our windows there was a migra- 
tion of winged ants going on, probably of carpenter ants, as they 
were coming out of the wood and flying off in great numbers. 
There is a concrete ledge under these windows. A catbird stood 
there dancing on his toes and snatching ants as they emerged, 
working like mad. They are not one of those which eat only 
insects, of course, they do like nice ripe berries too, as many 
people know. 

We can, of course, help the birds in this good work by pro- 
viding shelter for them in the winter, and food at this time when 
there are no insects, and hedges and groups of trees so that they 
have nesting places in spring, and shelter and water in the sum- 
mer. An example of the need for such groups of trees and shrubs 
in summer is provided by the account of 4 species of birds, palm 
warblers, tree swallows, red-winged blackbirds and bobolinks, 
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which were important in reducing celery leaf tier in Florida. 
During normal seasons, the birds commercially control the leaf 
tier in isolated fields and those adjoining woodlands. Where 
celery is continuous over extensive areas, the birds were less ef- 
fective because of lack of shelter, and they could not keep the 
pest under control. 


There are shrubs and trees which can be planted to provide 
food for the birds in the off seasons. Among shrubs useful for 
this are the junipers, bayberries, spicebush, sassafras, black- 
berries, dewberries, raspberries, roses, chokecherry, hawthorns, 
sumac, dogwoods, huckleberries, blueberries, elder, snowberries, 
black haws, and honeysuckles. The fruitbearing trees such as 
red cedar, hackberry, mulberry, hawthorns, flowering crabs, 
wild cherry, wild plum, wild apples, holly, and tupelo attract a 
variety of birds. Besides, many of these shrubs and trees are 
ornaments to the landscape. 


There are various mammals which also consume consider- 
able numbers of insects. Among these are moles, shrews, bats, 
skunks and badgers, ground squirrels and chipmunks, the grass- 
hopper mouse and the deer mouse. It pleased me to see the 
chipmunks in this list. I wasn’t quite sure what they ate aside 


from seed we put out for the ground feeding birds in fall and 
spring. Then there was one chipmunk who used to live in the 
earth floor of the greenhouse shed and take a ripe strawberry 
every morning during the season from the nearby bed, carrying 
it carefully home to his or her burrow. To share with the rest 
of the family I have always hoped. 


From the point of view of the Bio-Dynamic Method, effec- 
tive biological control of insect pests includes a great deal more 
than the various measures already dealt with. The way one 
cultivates and fertilizes a soil will have an effect on the health 
and sturdiness of a plant and its resultant resistance to disease 
and the attack of insect pests. Whether one has a monoculture, 
grows great areas of one crop, or practices diversification will 
also have an effect on the insects and diseases which attack 
plants. Companion planting too, works into this network of 
checks and balances. In searching through old bound volumes 
of an English periodical, The Gardener’s Magazine, for material 
which might be of help in regard to insect control, I came across 
the foliowing in the February 1830 issue, about fruit trees: 

“T am led to make the following remarks from observing 
the evil effects arising from planting fruit trees in too rich a 
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soil, especially peaches and nectarines, trusting they may be of 
service in preventing the misapplication of dung by those who 
are not practiced in the business. The trees alluded to were 
planted in the spring of 1827, on a southern aspect; the natural 
soil of the border is a very light sandy loam, of no tenacity, but 
containing a trifling degree of a kind of marly principle: this 
soil is about 20 in. deep, on a stratum of red sand of 4 ft., and 
the subsoil altogether very dry. The person who planted them 
(now no more) had a heavy coat of rotten dung put on them 
about 1 foot thick, and trenched 20 in. deep, which, of course, 
threw the dung with some soil on the sandy stratum. After this 
another coat of dung was dug in at top, and the trees planted 
in rich soil also. The trees in the first season were very vigor- 
ous, but this year they have surpassed all that I ever witnessed, 
some shoots being nearly 6 ft. long and thick in proportion, and 
most of them run to laterals; and now it is difficult to know how 
to prune them to provide for a regular succession of wood. I 
find the roots have entered the dung at the bottom, which of 
course causes the redundance of sap; and when they have ex- 
hausted that superficial fund, the reciprocal balance between 
the root and branches being destroyed, many injurious effects 
must inevitably follow. Now had the soil in which they were 
planted been dressed with as much sound loam, with a little 
dung, they would have grown more steadily and been incompar- 
ably more permanent; for it is that adhesive principle the soil 
here requires. We have many old trees at this place, still carry- 
ing the marks of having been originally treated in the same 
manner, which are now failing, when they should be in their 
prime. For my part, I should advise that the soil immediately 
in contact with the root be slightly inferior in point of richness 
with the rest, as on the consequent formation of the head for two 
years after planting, much of the furnishing of the wall depends. 
With regard to Agronome’s opinion that trees will never go into 
bad soil if they have plenty of food, I consider the assertion 
rather paradoxical; because I know that under certain circum- 
stances they will enter pernicious matter, and at improper 
depths; and no doubt they extract thence the seeds of disease, as 
may frequently be seen in the consequent failure of their heads.” 

The experience of the gardener of 1830, who consid- 
ered the whole tree, including the soil in which it was planted, 
the fertilizer, and its life cycle, can be experience of the 
gardener today. Sound practices such as those followed by that 
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gardener can help in working with nature for the control of in- 
sect pests and diseases still today. 
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PROGRESS IN A NEGATIVE SORT OF WAY 


At a recent meeting of the Organic Gardening and Health 
Club at Hamburg, N. Y., it was reported by Mr. and Mrs. Wil- 
liam Johnston of Niagara Falls that some of the growers in the 
famous Niagara Fruit Belt are abandoning their orchards. 


These growers are finding that the cost of spraying is becoming 
so excessive that they can no longer make a living from their 
orchards. 


One farmer told the Johnstons that he and his wife had 
given up trying to care for their orchards and are now making 
a good living selling antiques. They have not sprayed their 
trees for five years and are allowing anyone, who wants to do 
so, to pick the apples for themselves at a dollar per bushel. At 
least here is a source of apples free from spray even though the 
reason is a negative one. If only these growers could learn that 
most of this expensive spraying can be eliminated. 

On the other side of the picture is another incident reported 
also by Mrs. Johnston. Recently she was purchasing vegetables 
at the Niagara Falls City Market. One man told her that his 
vegetables had been raised without chemicals of any kind. Mrs. 
Johnston questioned him about his methods and asked him if he 
belonged to any of the organic gardening groups. He said, “No, 
I just figured that all those poisons couldn’t be good, so I don’t 
use them.” We surely hope that more and more farmers will 
start “figuring” this way. 

RUTH EASTMAN 








THE GERMINATING FORCE OF SEEDS 
ERIKA RIESE 


Erika Riese, who died last Summer, was one of our oldest 
B.D, co-workers in point of service. A wise, practical gardener 
even before she became a B.D. expert, she worked for 34 years 
in the laboratory, greenhouse and experimental gardens at Dor- 
nach, Switzerland. Back in 1934, some of us had the rare privi- 
lege of working under, and being trained by, Miss Riese when 
she came to the Threefold Farm, Spring Valley, N. Y., for a long 
Summer season. 


The following article was written by her in Switzerland 
during the early part of World War II. After referring to the 
seed shortages always likely to arise in time of war, she con- 
tinues: 


We present here certain data concerning the germinating 
force of the seeds of various plants. The figures are taken from 
a book by Thorleif Schjelderup-Erbe, The Life Force of Old 
Seeds (Oslo, 1936). 

In a chapter entitled “How Old Can Seeds Get Before 
They Lose Their Germinating Force?’, germination tests with 


legumes are described. Under normal conditions, the following 
figures hold good: 


Germinating force is present for 
Red clover 2 years 
White clover 3-4 years (up to 7 
Dn, Sceskae cadense Sveesctse © De 
Alfalfa 


Germinating force vanishes 
after 3-6 years 
after 8 years 
after 4 years 
after 13 years 


Tests made during the years 1892-1902 showed that the 
germinating force of alfalfa was present for a longer period 
than that of the other meadow legumes. In order to make more 
detailed tests, six old seed samples were put up for germination. 


Of selected kernels of 
good color, there germinated: 


i-6 years 


Of unselected seed from 
the same lot, there germi- 


after 10 years, 98% 
after 15 years, 98% 
after 17 years, 97% 
after 18 years, 93% 
after 22 years, 93% 
after 26 years, 82% 


nated : 
after 10 years, 68% 
after 26 years, 38% 


The following figures give information about the “ageing” 


of meadow grass seed: 








Holds germinating power for: Is dead after: 
Cocksfoot grass (dactylis glomerata) years.... 9 years 
Italian rye grass (lolium multiflorum) years.... 8-10 years 
Meadow Foxtail (alopecurus pratensis) years.... 6-7 years 
Fescue (festuca pratensis) years.... 6 years 
Soft Bromegrass (bromus mollis) years.... 7 years 
Timothy grass (phleum pratense) 3 years.... 7 years 
Bromegrass (bromus pratensis) y years.... 4-5 years 
Sweet Vernal grass 
(Autoxanthum odoratum) years.... 3 years 

Concerning grain seeds, Schjelderup’s work gives the fol- 

lowing information: 
Rye retains its germinating power for 2 years, is dead after 4-5 years, 
Wheat retains its germinating power for 2-3 years, is dead after 8 years, 
Barley retains its germinating power for 2-3 years, is dead after 8 years, 
Oats retains its germinating power for 3-4 years, is dead after 11 years. 

Regarding wheat, it is to be noted that its germinating 
force decreases decidedly in the 4th and 5th year. 

In another seed test, wheat germinated 100% in the 2nd 
year, in the third year 97%, and in the 9th year 3%. 

The germinating rate of oats in the first year was 97%, 
in the 8th year 87%. 

Our own observations made in Dornach, Switzerland, 
showed that bearded wheat which is left in the husk, keeps 
much longer than the same wheat that has been freed of the 
husk, or than beardless wheat. 

The germinating power of “emmer’’, which had been sown 
in the husk, was still good after 10 years, probably 60-80%. 
“Dinkel” stored and sown under the same conditions had lost 
its germinating power. 

In Becker’s Handbuch des Gemuesebaus (Handbook for 
Vegetable Gardening) (Paul Parey, Berlin, 1938), we find the 
following information concerning the germinating power of 
vegetable and herb seeds, when properly stored: 

Salsify, dandelion, angelica, savory, woodruff preserve their 
germinating power for one year, at most for 2 years. 

Corn (maize) and caraway seed keep it for 2 years. 

Borage, parsley, fennel, dill, thyme, marjoram, rosemary, 
sage, tarragon, onions: for 2-3 years. 

Leeks: for 2-4, even up to 5 years. 

The following keep their germinating capacity for 3-4 years: 
garden cress (here it is already less in the 2nd year), black rad- 
ishes, red radishes, red peppers, carrots, celery (up to 6 years), 
chervil, hyssop, vermouth, field salad, bush beans, pole beans, 
wrinkle-seeded peas, (smooth-seeded peas germinate even after 
6 years). 
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Beets and head lettuce: for 4 years, 


For the following, the figure is 4-5 years: spinach, cabbage, 
eggplant, tomato (up to 6 years), artichokes (up to 6 years), 
winter endive, witloof chicory. 

Kohlrabi, broad beans: for 5 years. 


New Zealand spinach, chard, melons, cucumbers: for 5 years 
and longer. For melons and cucumbers, 2 to 3-year-old seeds are 
preferable. 


If one is uncertain about the age of any particular seeds 
on hand, it is advantageous, even for the home gardener, to 
make a germination test (whether the seed is home-grown or 
bought). Commercial establishments use various kinds of ger- 
mination apparatus, so-called germination-chambers or germi- 
nation trays, in which temperature and humidity are controlled 
automatically. It is, however, possible to make germination tests 
in a quite primitive fashion. A specific number of seeds, usually 
100, or at least a fraction of 100, are placed on filter paper, clean 
sand or light, sandy soil, in flat dishes or plates at a constant 
temperature and humidity. By covering the dishes with a sheet 
of glass, the drying up of the seed bed may be prevented. For 
ventilation, little wooden pegs are put underneath the cover plate. 


With too low a surrounding temperature the danger of moulding 
is just as great as with high moisture and high temperature — 
as well as the danger of drying up. For vegetable seeds, a room 
temperature of 60-70°F. is most favorable. A slight cooling 
down of the temperature during the night, which corresponds 
to natural conditions, is advantageous. The seeds are checked 
every day, and the sprouts counted. 


The speed of germination is just as important as its per- 
centage. If the seeds of one test group, over a definite period 
of time, germinate faster than those of a simultaneous test of 
the same variety, the seeds of the faster germinating sample 
are preferable, even if the percentage of germination should be 
somewhat lower. One speaks of the higher “germinating energy” 
of seeds which guarantees their higher degree of life force. It 
may happen that seeds retain their germinating force for longer 
periods of time than those given here. For practical use, such 
exceptions to the rule are of little importance, since they occur 
very seldom and only under abnormal conditions. For scientific 
study and also perhaps for the plant breeder they may be of 
great interest. 








ON USING SOIL WISELY 
THE ROYAL BANK OF CANADA 


Very often, those who advocate sound, scientifically applied 
organic practices as a part of wise soil conservation that takes 
the relation cf soil deficiencies and health deficiencies into ac- 
count, are met with the answer that that is “their” story. Here 
is an article which it should be rather satisfying to quote from, 
a report from an organization of traditionally “hard-headed” 
people — leading bankers. It is a verbatim quotation of one of 
the fairly recent monthly letters of the Royal Bank of Canada 
(Volume 38, Number 4, to be exact), issued from its head office 
at Montreal. The letter needs no comment. The gentlemen 
speak for themselves, and do it very well indeed. 

Through millions of years nature built up a balance between 
animal, vegetable and mineral life. She tied the mixture in 
place on the earth’s surface by the interlacing of grass roots on 
our prairies and tree roots in our forests. The leaves she dis- 
carded in autumn became part of the soil that produced them. 


But we humans came and broke the prairies and cleared 
away the forests. We upset the balance of nature. Today, our 
earth is sick. 


We had an abundance of resources when our forefathers 
came to live in this country. We acted like the people at Alice 
in Wonderland’s mad tea-party: when the tea and cakes were 
exhausted at their places the Mad Hatter and the March Hare 
moved on to the next seats. When Alice asked what would 
happen when they came to the end of new seats, the March Hare 
changed the subject. 


All through the ages we have struggled to wrest the land 
from nature, and our conquest has been disastrous. Nature 
does not submit willingly to conquest, and today you may read 
the dismal story of our “‘victory” in washed-out farm land, sand- 
blown pastures, and depopulated townships. We don’t need to 
go back for examples to the deserts of Asia Minor, where 500 
cities once flourished on a good agricultural base; we can see 
the beginnings of land exhaustion in an hour’s drive from any 
town in Canada. 

It would be unfair to blame our early settlers, as is so often 
done. They lacked the scientific knowledge we have. It may 
have been their only way of self-preservation to hew down trees 
so as to reach the soil on which to grow crops. There was a 
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time when people believed in the agricultural destiny of forest 
land. And there were times in Canada’s early history when 
food was hard to get. 

That belongs to the past. Water and wind have flayed 
the skin off the unprotected earth, and that this has continued 
up to our own time is chargeable to our neglect and not to the 
actions of our forefathers. 

Some of our tilled land should never have been broken to 
the plough, and we should return it to trees or grass. Some of 
our farm land needs rebuilding organically if it is to continue 
providing its owners with an adequate level of comfort. Some 
needs attention just to preserve it from destruction. All of our 
land needs careful management. 

And what has this to do with people who live in cities? 
Merely this: a prosperous agriculture makes possible successful 
business, thriving trading centres, a high level of industrial 
activity, and health. 

It was thirty years ago, around 1926, that articles in the 
popular press about soil erosion attracted wide public attention. 
Then followed the droughts of the 1930’s, making every news- 
paper reader conscious of the damage being done to our soil and 
our people. Erosion moved to the forefront of interest when 
President Roosevelt established a soi! erosion service in the 
United States Department of the Interior in 1933 with a man- 
date to stop erosion. 


Human erosion 


Just what, in plain terms, does this deterioration of land 
mean to us? One result of lack of conservation is a lowered 
level of living and the development of human erosion to be seen 
in various deficiency diseases and hidden hunger. It is con- 
ceivable that if wastage of land goodness continues we shall be 
faced, not with a struggle for markets, but with a struggle for 
food. 


Health is so important to us that we should be well advised 
to spend relatively more on knowing our soils and seeing that 
they are healthy, and relatively less on our illnesses which are 
frequently merely the outward sign of an often unrealized soil 
deficiency 

In considering health it is misleading to separate men, ani- 
mals and plants. All are part and parcel of the same nutrition 
cycle which governs all living cells. The earth’s green carpet 
is the source of the food consumed by live-stock and mankind. 
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This all-embracing idea of the unity of nature is a com- 
paratively new field of study. A report of a select committee 
on conservation to the Ontario Government in 1950 said that 
there were nine stations in the United States investigating the 
relationship between the soil and human health, while “in 
Canada, very little has been done on this important subject.” 

Science has now turned its eyes in a direction that may lead 
to betterment of the human race. Plants serve as intermedi- 
aries, drawing chemicals out of the earth into their sap and 
changing them into compounds that can be used by animals for 
building flesh, blood and bones. In their effort to aid in the 
production of food of high nutritional value, scientists are pur- 
suing a noble objective. 


Conserving soil 

Conservation is the wise use without waste of our natural re- 
sources. It is not the job of scientists alone, nor farmers alone, 
but of all of us. 

On the farmer’s field, conservation consists of mechanical 
methods, such as ploughing, to slow down the run-off of water, 
and chemical methods, to incorporate materials that build up 
the fertility of the soil. In the details of these practices, the 
farmer receives guidance from the Department of Agriculture 
at Ottawa, his provincial department, and his agricultural rep- 
resentative. 

When land loses its fertility there are some simple steps to 
be taken: the addition of fertilizer and organic matter; the 
growth of sod crops; the adoption of rotations. To save soil it 
is necessary to hold rainfall, retard the flow of water, check wind 
erosion, and apply vegetative and mechanical controls. 

Most conservation practices are simple. They consist only 
in adapting regular farming operations to nature’s way. We 
don’t have to turn our country over to grass and trees, but we 
do have to use grass and trees in the proper places and at the 
right times. 

Hill-tops are vulnerable, because that is where water starts 
running. An effective cover of grass or trees to hold and ab- 
sorb rainfall at the upper edge of a slope is the start of erosion 
control and flood control. 

Just how serious is what we are talking about? It is one 
of the great problems of the day. 

Conservation-minded authorities in central Canada are now 
surveying for reclamation and protection the land on which the 
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first white settlers set up their homes in 1842, only 115 years 
ago. 


Dr. Georges Maheux, of Laval University, told a meeting 
of the Royal Society last June that Canada needs a conservation 
policy to put an end to the “reckless squandering” of natural re- 
sources. 


Dr. B. T. Dickson, who received his early training at 
Queen’s and McGill universities, said to the American Academy 
for the Advancement of Science: “Today we know that Malthus 
was just ahead of his time, and we have to ask ourselves whether 
adequate food requirements of people can be provided from pres- 
ent sources with all the technologic experience available to us.” 


And Dr. Stanley A. Cain, botanist, warned that men every- 
where must face the dual problems of the conservation of natural 
resources and the limitation of population “or continue along 
the path, at an ever-accelerating rate, toward self-destruction.” 


One third has been lost 


We have passed the stage of looking upon plants and vege- 
tation as inexhaustible resources, but we do not yet fully realize 
how perishable the earth’s goodness can be. In the Vosges 
mountains soil that has been washed down to the valley during 
the growing season is carefully shovelled into baskets during 
fall and winter and carried on the backs of men to be replaced 
on the tilled ground. Authorities say that the United States, 
which founded its civilization on nine inches of top-soil, has lost 
a third of this soil. 


There is, however, no need to take a gloomy view; there is 
no excuse for throwing up our hands. We have been sufficiently 
warned to prevent us from dismissing the subject as unworthy 
of attention, but active attention it must have. 


What we seek from the land is that it provide the base of 
the highest possible standard of living for the people of Canada. 
We are inclined, in these technological times, to rely upon our 
ingenuity to make up for our wastefulness. But even tech- 
nologists must eat, and we are not yet assured that essential 
food needs can be supplied synthetically. In any event, if we 
have failed to save our natural sources of food, what assurance 
have we that we shall make wise or effective use of chemical 
sources ? 

What we can do is use technology to expand our soil re- 
sources by increasing the soil’s productivity. 
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Some evidence 

Much of our land is marred by deep scars, plain for all to 
see as the evidence of neglect of conservation measures. But 
there is other evidence, visible only to the observing person: the 
hundreds of acres of stunted crops resulting from loss of fertility 
from the soil. 

Water erosion occurs chiefly on sloping land, removing the 
soil in sheets (sheet erosion), or cutting it with many small 
streamlets (rill erosion), or gashing out deep gullies (gully 
erosion). Wind erosion occurs on both sloping and level land. 
Both result from removal of vegetative cover. 

If you dip up a pail of water that has flowed off a cultivated 
field and let the mud settle you will find as much as ten to 25 
per cent of the volume to be soil. To take a measured example: 
the maximum flood flow in a section of the Appalachian region 
during a little over three years was only six cubic feet per second 
per square mile from forested watersheds; from abandoned agri- 
cultural land the flow was 403 cubic feet per second per square 
mile, and from gullied pasture land 785 cubic feet. 

In another experimental section still more dramatic evi- 
dence of loss has been obtained. With an average annual pre- 
cipitation of 35 inches, on a slope of eight per cent, the loss of 
soil from a clean-tilled field was 69 tons a year; from a field 
with dense cover provided by a thick-growing crop, the loss of 
soil averaged only .3 of a ton. The soil scientists estimate that 
on the clean-tilled field it will take only 16 years to remove 
seven inches of top-soil, while to wash away seven inches from 
the protected field would take 3,900 years. 

These examples are not of merely academic interest, but 
throw into highlight a real and vital problem. A soil erosion 
and land use survey of 22,000 acres in Durham County, made by 
the Ontario Agricultural College and the Central Experimental 
Farms, gave statistical form to a sample of the present state 
of once-good farm land. Sixty-three per cent of the area was 
eroded in some degree. This is divided: 27 per cent slightly; 
24 per cent moderately; six per cent severely, and six per cent 
very severely eroded. 

The damage of erosion does not end at the farm. Dams, 
reservoirs, navigable streams, irrigation ditches and power 
plants are reduced in efficiency by sedimentation. Take as an 
example a power-house reservoir in Virginia: its capacity was 
reduced in 26 years from 4,000 acre-feet to 780 acre-feet, a loss 
of 80 per cent. 
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A drop of rain 

The raindrop has been presented to us in song and story 
since our childhood as a friend. Perhaps this has made it dif- 
ficult for us to believe that it would destroy our land. 

Every falling raindrop that strikes the bare ground acts as 
a miniature bomb. It splashes soil into the air at its point of 
impact. It holds the soil in suspension to run off with the sur- 
face water. It puddles the surface, forming seals that prac- 
tically waterproof the land. 

Surface sealing causes poor aeration, destroys worm life, 
and interferes with microbial action within the soil. Splash 
erosion may wash out and float away the light organic materials 
that are so important to soil health. Says the report to the 
Ontario Legislature: “A one-inch rain can move 100 tons of soil 
per acre.” 

The importance of the impact of raindrops is confirmed 
by tests at the Central Experimental Farm, Ottawa. The dis- 
tribution and intensity of individual rainstorms are much more 
important factors than the total rainfall. In one growing sea- 
son there was a loss of 28.7 tons of soil per acre on a corn plot 
on a ten per cent slope, while next year, with an almost identical 
total rainfall but more spread out, the loss from the same plot 
was only 2.3 tons per acre. In a test elsewhere it was found 
that during periods of most intense rain the surface flow from 
barren ground amounted to between 75 and 95 per cent of the 
rainfall. 


Abusing the land 


This is not to say that all the blame for soil erosion should 
be placed upon the lowly raindrop. It is when the raindrop 
strikes a place where human cultivation has removed nature’s 
protective mantle that trouble occurs. 

Some of our cut-over forest land is unfit for farming, in- 
habited only by stranded families squeezing a bare existence out 
of eroded soil, and no protective device will make it profitable 
for agriculture. Some land has been unwisely drained, and 
farms on that land, even if operated under the best possible 
management, would fail to provide the necessities of life. Some 
pasture land has been over-grazed, so that drought and water 
erosion take a heavy toll. It is true that millions of native big 
game mammals once existed on the western American plains, 
but their herds were part of a complex system of checks and 
balances that kept their numbers from getting out of hand. Says 
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William Vogt pungently in his book Road to Survival: “Nature 
red in tooth and claw was a far kinder nature than that of mod- 
ern man, who has destroyed indispensable environment beyond 
any hope of repair.” 

Misuse of soils is the product of ignorance or indifference. 
The first should be remedied by efforts now being made to sur- 
vey our soil, and the second may be cured by education and, if 
necessary, regulation. 

Aware of the need for soil information, Canada established 
a national soil survey committee about 1941. The provinces con- 
duct intensive surveys of counties or watersheds or other 
divisions. Several conservation surveys have been published by 
the Ontario Department of Planning and Development, the out- 
come of joint action by the Ontario Agricultural College and the 
Dominion Experimental Farm Service. Early this year the 
Senate set up a 26-man committee charged with a widespread 
study of land use in Canada, a job described in the Chamber as 
one of the most important the Senate has ever undertaken. 

What practical use are these soil surveys? When they find 
expression in action they will direct wise land settlement, pro- 
vide farmers with information upon which to plan erlightened 
farming activity, and guide provincial governments in setting 
up forest preserves. 

Soil research will be able to determine the kind, yield and 
quality of plants that can be produced under various systems 
of management on the different types of soil. 

Until only recently, farmers, gardeners and foresters learn- 
ed about the soil through trial and error, with all its costly fail- 
ures and headaches. Today, soil scientists are extracting facts 
and providing guidance about the behaviour of soils under many 
kinds of practices. Their goal is approached the hard way, 
through painstaking fundamental research and observation. 
Then comes applied research and demonstration. 

The scientist who spends his life studying this dynamic 
thing, the soil, comes to have a profound respect for it. His is 
purposeful work, directed to the well-being of mankind. 

But what the survey and the scientist find out to be good 
practice must be put into effect by individuals. Personal con- 
science is the beginning of conservation, and a forceful sense of 


community responsibility will bring about its greatest advance- 
ment. 
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Expression is given the aims of conservation through or- 
ganizations like the adult conservation clubs, the 4-H clubs, 
school study groups, and others. Conservation was adopted as 
the theme for Canadian Scouting in 1956, and Boy Scouts across 
the country promised: “I given my pledge as a Canadian to 
save and faithfully to defend from waste the natural resources 
of my country — its soil and minerals, its forests, waters and 
wild life.” More than nine million children in Canada and the 
United States had enrolled in Audubon clubs by 1952. In these 
efforts we have the nucleus of a great conservation movement, 
for these young people, some of them now grown up, have learn- 
ed the need for conservation and some of its methods. 


Co-operative effort 

It is easier to preach conservation than to achieve it. Edu- 
cation, research and official planning are not enough. These 
must be supplemented and made effective by action programmes. 

We cannot conserve our resources effectively if every man 
does it in his own way on his own piece of ground in his own 
narrow interests. This is a national, a provincial and a com- 
munity as well as a personal problem, 

As an example of the community nature of conservation, 
consider that nature’s boundaries are not always land-owner- 
ship boundaries. The imperative unit for soil saving is a valley 
that may have a hundred homesteads on its slopes. An effective 
contour or terrace system cannot respect property fences. Your 
farm is affected by what is done farther up the slope, and what 
you do affects land lower down. 

Nor are academic boundaries respected by the demands of 
nature. Research men of many disciplines need to pool their 
discoveries and recommendations: economists, biologists, bot- 
anists, chemists, physicists, agronomists, and many others. What 
results as an approved conservation practice is not the product 
of any one man or any one discipline, but a blending of all. 


An action programme 

This account of the problems and causes of soil misuse is 
not presented as a chamber of horrors at which to shudder. It 
outlines the existing situation so that we may see what obstacles 
we must overcome to insure better soil use. 

It is time for Canadians to open a soil-saving account. The 
virgin land found in Canada up to a century ago was a very 
wealthy bank account, but it has been depleted by many with- 
drawals. 
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The conservation work that has been done during the past 
twenty-five years looks small against the back-log of things un- 
done, but it is encouraging. We have been like adolescents sup- 
ported by wealthy and indulgent parents, and now we are be- 
ginning to show prudence in approaching the wise handling of 
our limited resources. 

We must preserve the best that has been attained, change 
practices that have proved wasteful and dangerous, and control 
new forces or provide for their assimilation. 

Public opinion should support all who attempt this vital 
work. It might be a good idea for the deans of agriculture in 
our universities to gather around a table to sift out the facts 
about the needs and methods and response. That would be a 
great national service, one that cannot be done with the same 
detachment from self interest by any other body of men. Their 
pronouncement would be accepted widely, and could be the guide 
for national, provincial and community co-operative efforts. 

The challenge is worthy of the best our scientists can give 
and of the exercise of the common sense and effort of every 
Canadian: to maintain nature’s harmony, and to restore it when 
necessary. 

We all have a stake in success. It is a shorter distance in 
time than we think from the splash of a raindrop on an unpro- 
tected hill-top to loss of a farm. 





FROM OUR SECRETARY 
JOSEPHINE PORTER 


Many farmers ask, “What do I need to do and how much 
will it cost to raise food by the Bio-Dynamic Method?” 

It is essential to innoculate the manure and compost with the 
Bio-Dynamic Preparations or the B.D. Compost Starter in order 
to provide the best fertilizer for the soil. The B.D. Compost 
Starter has been developed by Dr. E. E. Pfeiffer for large scale 
composting. It contains the Bio-Dynamic Preparations 500, 
502-507 and other soil building factors. Farmers find that the 
use of the fast acting B.D. Compost Starter and Field Spray 
supplies an important need of today’s agriculture — the pro- 
duction of food of the highest quality — economically. 

The economics of a farm, the operating cost, does not de- 
pend on Bio-Dynamics, for if someone is a good farmer by other 
methods he will be a good B.D. farmer and able to operate eco- 
nomically. 
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The cost and exact procedure will vary from farm to farm, 
but the cost is generally not more than with the use of the ortho- 
dox methods. For composting on a farm scale, a PTO manure 
spreader, a loader and a sprayer are necessary. It is easy for 
the dairy farmer to begin the use of the B.D. Method as he usual- 
ly has most of this machinery. He mixes the reactivated B.D. 
Compost Starter with water in a sprinkling can and sprinkles 
it on the manure in the gutter of the barn each day or once a week 
in the pen stable. (This takes not more than 5 minutes of his 
time.) The manure is then ready to be taken out and stacked 
with the PTO manure spreader or spread directly on the land. 
However, the greatest benefit from the Starter is obtained when 
the manure is put loosely in piles with the PTO spreader. The 
Compost Starter increases the value of the manure. 

Besides the B.D. Compost Starter, we recommend a soil 
test or tests made by the Association’s laboratory, The Biochemi- 
cal Research Laboratory, Threefold Farm, Spring Valley, N. Y. 
From the results of the tests and information about the farm, 
the laboratory will give you expert advice on the application 
of the Bio-Dynamic Method on your farm and will indicate how 
specific deficiencies such as lime, phosphate and potash may be 
supplied during the conversion period. 

We also recommend that you become familiar with the brief 
outline of the Bio-Dynamic method in Article 15 of the By-Laws, 
and “Bio-Dynamics — a short Practical Introduction” (obtain- 
able free on request to the association), and other Bio-Dynamic 
literature which is listed on the cover of this magazine. 


ARTICLE 15 OF THE BY-LAWS 
BIO-DYNAMIC METHOD: 


The following regulations and descriptions shall serve pro 
tanto as a definition or description of the Bio-Dynamic method. 

The Bio-Dynamic method of agriculture is introduced by 
means of the following steps. 

1) Care and treatment of manure and compost. 

This is done by the use of Preparations 502-7 and the con- 
servation of the fertilizer values by proper handling, piling and 
covering of the manure; also by the gathering and piling up for 
compost of all plant and animal refuse capable of fermentation 
in accordance with the practical directions issued through the 
Association. 
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2) Direct stimulation of the biological activity of the soil 
by the use of Preparation 500, and of plant growth by the use 
of Preparation 501. 

These two preparations are sprayed respectively upon the 
soil and plants and form the absolutely necessary basis for the 
effectiveness of manure and compost, in that they stimulate 
humus formation and the assimilation processes in the plants. 
Exact details as to their application are given in Bio-Dynamic 
literature. In lieu of Preparation 502-7, the B. D. Compost 
Starter may be used, and no 500 is needed on all fields which 
have received compost or manure treated with B. D. Compost 
Starter or the B. D. Field Spray. Both the B. D. Compost Start- 
er and Field Spray have been developed recently by the Bio- 
chemical Research Laboratory, Spring Valley, New York. 

3) The use of soil-conserving crop successions in agricul- 
ture. 

The decision as to crop succession depends on individual 
local conditions of soil and the set-up of the particular farm, and 
can only be determined after direct consultation. For this, 
either a personal visit to the farm is necessary, or en exact and 
detailed description of the farm, covering the nature and condi- 
tions of the soil, altitude, nature of previous fertilizing practices, 
previous crop successions and methods of tillage, customary local 
crop successions, number of cattle on the place and feeding prac- 
tices, climate and weather conditions. 


A similar principle can be followed in gardening with the 
planting of alternating rows of plants requiring heavy and less 
heavy fertilizing respectively, and setting up suitable crop suc- 
cessions for these. The care of fruit trees as outlined comes 
under’ this heading. (See pamphlet “The Treatment of Fruit 
Trees’). 


The exact observance of 1-3 is an essential part of the cor- 
rect use of the Bio-Dynamic method of agriculture. One deals 
in this connection with a series of practical experiences and 
points of view which come under consideration for application 
to the special conditions of every individual farm. Thus, for a 
complete converting to the Bio-Dynamic method, an agricultural 
consultation on the place itself is desirable in order to eliminate 
risks and to attain the highest possible degree of productivity. 
Anyone wishing to have his place recognized as a bio-dynamic 
farm must have carried out correctly the measures outlined 
in 1-3. 
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1) Twocertificates of recognition are is:ued: 

a) To those in the process of converting who have at 
least made a beginning with the first and second meas- 
ures and are willing to go further with the method. 

b) For the completed conversion done in accordance 
with the rules outlined. The word “Bio-Dynamic” has 
been copyrighted and a trade mark “Bio-Dynamic 
Product” has been registered and can be used upon 
recognition by the Board of Directors. 

5) In addition to the previously cited steps, there is a 
whole series of procedures having to do with the biological sound- 
ness of the place and its environment. These may be discussed 
in connection with a farm consultation. It is entirely up to the 
individual farmer to carry them out or not, but their application 
insures a maximum in results. Under this heading are included 
indications regarding the care of cattle, feeding programs, the 
planting of home-grown fodder and the biological combating of 
plant diseases and insect pests 

6) Whoever wishes to make a first experimental begin- 
ning in order to familiarize himself with the methods may start 
the treatment of manure and compost according to Nos. 1 and 2 
and receive the bio-dynamic preparations for this purpose. How- 
ever, during this experiment his farm will not be considered or 
recognized as a bio-dynamic farm; the farm is then still in the 
conversion phase. 


AN "EDITORIAL" 


The following has just appeared in CONSERVATION NEWS, 
a publication of th Nat onal W ldlif¢ Fe de ratiu i, Wash j rgton, 
dD. c The speake r’s words apply so well to all of us who are 


vitally concerned with bio-dynamics and other approaches to 


organic treatment of field and garden — such incalculable harm 
is done by enthusiastic friends who get. carried away and forget 
the fundamental truths he outlines — that we felt the articl 


should b re -printe d he ré. 


CONSERVATIONISTS SHOULD BEWARE 
THE “JEHOVAH COMPLEX” 

In the broad field of resource management with its com- 
plexities and the inescapable tendencies for favored or special 
interests, there are certain fundamental tenets which all con- 
servationists should bear in mind. 
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In March of 1955, Mr. Bernard Orell, Vice President of the 
Weyerhaeuser Company, ably reminded the group gathered for 
the 20th North American Wildlife Conference in Montreal, Can- 
ada, to beware of a common trait among conservationists, the 
Jehovah complex. 

Because sound precepts are worthy of repeating and repeat- 
ing again, permission has been granted to quote in part from 
that thought-provoking speech. 

“We who are interested in resource development become 
intense about our beliefs and about proposals regarding the use 
of these natural benefits. As some are more interested in one 
phase than in others, there is bound to be a conflict of interests. 
These conflicting interests today are creating one of the most 
difficult problems in the orderly development of sound manage- 
ment programs. 

“The subject of human relationships is one about which 
more has been written but which is less utilized than any other 
resource we have available to us. The fundamental rules of deal- 
ing with others are common and well known. Yet too few apply 
them in their daily lives. Particularly is this true among the 
various factions dealing with natural resources. The basic ele- 
ment is as simple as that of treating others as we would be 
treated ourselves. We are dealing in things of nature. Nature 
works in concert. We humans who are deriving the benefits of 
nature must also work in concert if maximum benefits are to be 
obtained for all of our people. 

“There is no place in the conservation movement for blanket 
indictments of whole industries or of whole groups on the record 
of a few. The labeling of any group with such titles as ‘land 
grab gang,’ ‘special interests,’ or ‘exploiters of our natural re- 
sources,’ is as patently unfair as it is for a forest industry man 
to accuse all sportsmen or campers of being ‘irresponsible,’ ‘gun 
happy,’ ‘fire bugs,’ or ‘litter bugs,’ and therefore unfit to exer- 
cise the privilege of hunting on private land due to a few dam- 
aging lookouts, motorized equipment, and oil tanks, or setting 
dangerous forest fires. These blanket indictments thrown down 
from a rostrum or blared in the press make for fine sonics, but 
exclude any possibility of mutual interest or a hearing of the 
other point of view. Resentment becomes the order of the day, 
facts become distorted, and instead of working closely together 
in the solution of problems, the opposite is true. There is no place 
here for personal prejudice, suspicion, backbiting, dishonesty, 
or evasion. 
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“There is a place in conservation, however, for controversy, 
criticism, straight talk, and direct action. 

“Many people decry controversy. Actually, it is good. It 
causes men to think, to develop better methods, and to draw 
sound conclusions. After all, adversity is the ladder up which 
men climb to greater achievement. We should look at controversy 
as healthy and as a proving ground for the ideas of a host of 
independent thinkers. 


“We all seem to feel we possess the inalienable right to 
criticize. Conversely, we almost invariably find criticism un- 
palatable. In presenting criticism, which is in fact our right and 
responsibility, it is extremely important that such criticism be 
presented with tact and diplomacy. If we are the recipients of 
criticism, it is absolutely essential we profit by it no matter 
how the method of presentation. We should recognize the fact 
that when criticism is felt to be necessary, either misunderstand- 
ing or actual error was in evidence. This also indicates interest 
in what is being done. It is the duty of the conservationist to 
examine carefully every criticism rendered before rejecting it. 

“We are using a part of what we know, but there is a great 
deal of knowledge that has not been applied. This is particu- 
larly true with regard to relationships between individuals and 
groups representing various interests in the outdoors, Certainly 
even casual observation will make us realize that no one group 
has a monopoly on integrity, nor is any group completely free 
of persons who are unethical. We who are interested in natural 
renewable resources must realize that it is people — human 
beings — individuals — who will determine the course of the 
wise use of our resources on the North American continent. The 
reality of people is that they respond to sincerity, frankness, 
tact, interest, and facts...” 





THANK YOU 


Our thanks to the Greggs. We are indebted to them for two 
of the items listed in the literature on the back page. Since her 
return from India, Evelyn Speiden Gregg has written the 
pamphlet “Bio-Dynamic Sprays”, and she and her husband, 
Richard Gregg, have jointly revised “Companion Plants and 
Herbs”. J. P. 











PREPARE FOR DORMANT 


and 


PRE-EMERGENCE SPRAYS 


ORDER B. D. TREE SPRAY FOR YOUR FRUIT TREES 
BERRIES AND SHRUBS NOW 
For Further Details Write To 
Peter A. Escher 


Threefold Farm Spring Valley, N. Y. 











COME THROUGH THE WINTER FULL OF SPRING VIGOR 
Make Bread out of B. D. Stone Ground Flours 
Whole Wheat, Rye, and White Unbleached 


Eat B. D. Rye and Wheat Cereals, Organic Oatmeal 


Drop A Postal Card For Complete Lists 


Walter Buschman 
Sugar Loaf Orange County, N. Y. 
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THE BIOCHEMICAL RESEARCH LABORATORY, 
THREEFOLD FARM, SPRING VALLEY, N. Y. 
DR. E. E. PFEIFFER, DIRECTOR, 
ANNOUNCES ITS SERVICES. 


KNOW YOUR SOIL... 
IS IT WELL BALANCED AND BIOLOGICALLY ACTIVE? 
DOES IT NEED IMPROVEMENTS? 
OUR TESTS WILL TELL: pH, organic matter, available minerals, 
trace minerals, HUMUS QUALITY AND STABILITY. Biological ac- 
tivity, Absence or presence of arsenic, mercury, DDT or other chlori- 
nated hydrocarbons, 
NOW IS THE BEST TIME TO PREPARE FOR NEXT YEAR. 


Ship 5-oz. samples. Ask for instructions on how to take samples. 


KNOW YOUR COMPOST. 


HOW GOOD IS YOUR COMPOST? DOBS IT CONTAIN ALL 
ESSENTIAL ELEMENTS TO BUILD YOUR SOIL? 


OUR TESTS WILL TELL: Total nitrogen, phosphate, potash, organic 
matter, Also biological activity, humus (stable or unstable). Complete 


survey of composts and determination of their fertilizer value and 
fermentation problems 


HOW MUCH TO USE TO BE SUCCESSFUL? 


Special Consultation for Industrial Compost Manufacturing. 


KNOW YOUR PRODUCE AND ITS NUTRITIONAL VALUE... 
MAKE SURE WITH PRODUCE ANALYSES. 
Test for protein contents (percentage) and protein quality (amino acid 
content and pattern), BIOLOGICAL VALUE, PURITY AND QUALITY 
(chromatograms). Seeds also for germination and viability. Vitamin A 
(carotene) and C. Others upon agreement, Spectographic estimate of 
minerals, Presence of chlorinated hydrocarbon residue (DDT). 


Ship seeds and durable goods any time. Ship perishable fruit and 
vegetables only after consultation with us. 


Ask for instructions and service charges. 


For chemical tests we use standard and official methods... For biological 
ests we use our own well established methods. 


THE EXPERIENCE OF THIRTY-FIVE YEARS MAKES OUR FIGURES 
SPEAK AND ENABLES US TO GIVE THE ANSWER TO THE QUESTION: 


WHAT IS NATURAL? 


SPECIFY YOUR PROBLEM AND INTEREST. WRITE TO: 


BIOCHEMICAL RESEARCH LABORATORY 


THREEFOLD FARM 
SPRING VALLEY, NEW YORK 
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Until our 2 basic books on farming and gardening by 
Dr. E. E. Pfeiffer are revised and printed, our best 
sources of printed information are pamphlets and our 
quarterly, BIO-DYNAMICS, current and back issues. 


PAMPHLETS: 
Bio-Dynamic Treatment of Fruit Trees, Berries, Shrubs .60 
Bio-Dynamic Sprays 60 
Companion Plants and Herbs .50 
The Minister’s Vegetable Garden 2 
This pamphlet by the Philbricks is not strictly 
Bio-Dynamic but is very helpful to the gardener. 
BIO-DYNAMICS (Quarterly magazine) per yr. 
Membership in the Association including subscription to BIO- 
DYNAMICS and annual dues 
Single copy (current or back issue) 
All available back issues No. 1 - No, 49 (about 40 issues) 
Any 10 available back issues except No, 5 
Index to BIO-DYNAMICS 1941-1955 


The Compost Manufacturers Manual by Dr. Pfeiffer 
The Earth's Face and Human Destiny by Dr. Pfeiffer 


Send your order for literature and the Bio-Dynamic 
Preparations to — 


Bio-Dynamic Farming and Gardening Association, Inc. 
R. D. 1, DOVER PLAINS, NEW YORK 


BIO-DYNAMIC PREPARATIONS FOR THE 
TREATMENT OF MANURE AND COMPOST PILES 
AND FIELD APPLICATIONS 


The Bio-Dynamic Preparations (abbreviated “B. D. Preps.’’) are based 
on the original suggestions by Rudolf Steiner and are designed for the treat- 
ment of manure and compost piles in the garden and on the homestead 
farm, They are not commercial products or activators but made for persona! 
use by those with long experience in bio-dynamic practices, Sufficient sup- 
plies are on hand at cost price to those who will use them conscientiously. 
They should be ordered at the time of use. 
PRICES 


Assn. Members Non-Members 
Preparation No, 502 to 507, in one set for 


preparation of compost piles (enough 

for 1-10 tons of compost) $2.50 $2.75 
Preparation No. 500, a spray to stimulate 

root growth, to be applied early spring 

or late fall; one portion enough for 

one acre or less 


Preparation No. 501, a spray to stimulate 
leaf growth, to be applied during the 
growing season; one portion enough 
for one acre or less 50 


Preparation No. 508, an herba! spray usec- - : 
ful in combating fungus diseases 50 60 


All preparations are non-poisonous, made from natural materials and not 
chemically processed. 


Preparation No. 501 should be used only after Preparation No. 500 or the 
B. D. Field Spray has been used. 


Specify the amount of compost or acreage you want to treat. 
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